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PROGRAM 




YOU ARE the last survivor in th£ 
castle andyour only weapon isa 
large pile of rocks 

You are under attack from the 
enemy who are scaling the 
castle wall. You must drop the 
rocks to dislodge them if they 
reach the top the game is over. 
How long will you survive? 

The control keys are: Z left, X 
right and space barto drop the 
rocks. 

• Castle Siege is in two parts. 
Type in Listing 1 , which defines 
the characters RUN and then 
NEW Now type in Listing 2* 
See also note at bottom. 



How it works 

10-100 main game loop 
1000-1500 initialize variables 

and strings 
2000-2500 instructions 
3000 POKE on other side 

screen 

3500 POKE on other side 

screen 
4000-4500 throw rock 
5000-5500 PRINT enemy 
6000-6500 game over 
7000-7500 rock hit enemy 

routine 

800O-8500 pick up rock routine 



Variables 

EH [), EL{) climbing enemy 
D defender 
R rock 

FR falling rock 

RO,OE test for rock and de- 
fender 
E number of enemies 
S4 sound channel 
CO colour location 
Ttime 

BT best time 
W wall location 
L.Q loops 

TE () test for enemy at top 



Crown and 
Anchor 

THIS GAME is played with three 
dice which are displayed on 
the screen. 

The amount of money you 
have is displayed in the top left 



• Listing 1 — defines characters For Castle Siege 



r 



] SIM tit L H - f L I SlEC€ CHfiP££T #4* 

; fem 

3 P0hE52,2S PO^eSfi , 28 

4 FOPi»?is$To<7S]ir«i«ic Ptxer ,c ^wxti 

5 MTflW. 4 .4 .4, 253,54 . f 4 ,£4 , $, 14, 2,36,62, 192, 1 PS , 8 

b MTfl252- 254 -194 £52. 19*, 254, 252, 9, 126, 234,132. 152. 192.254. 12*. 0 
? . 254 . 1 fl6, 1S6 . l« , »4'SS3a* 0 - 254 - 254 . 192, 246.. 1 ffi, 254, 254, G 

e Dm r R254,j54,i92,24s.i?2.. i?2, iss,e, 126,254. 122. 222. ise. 254. 126.0 

3 M7rt]93, 198,254. 199. 15$. 199,&,69. 69,24,24, 24- 

19 Wfl254,.»4,24,24,2li»,24e, 112,9, 19S,294,216 24$,2l$.2'"M. l *- . e 

1 I BfiTfl ] 92 . 1 ?2 , 1 92 . 132, 1 92 , 2" 4 . 254 . P, 198, 238, 214, 214 . 198 ■ 198 . 19S . 0 

12 DRT1M98. 1P9- 239. 2M.2&6. 196, 198,9. 124, 254, J«. 199, 198,254, 124.8 

13 DftTtfiK, »4, 194.252-1 92 ■ 1&2-- 102.182 LIE, 1 18, L02.6-2. 1 
I ■* DftTfl252 , 234 , 194 , 232, 21 6, 294, 198, 8, 124 , 254 . 192, 252, f, 254 • 124 . 8 
IT DP-T^?: .^S,49,4l,4t.4l,4l<|jilllj IPS- 199,196, 19?. 124.8 

1* »AT8] 99 . 198, 198, 198, 199, 168,36,9, 19£=, 1 98, 198, 1 98, 214, 239,1 9S . 0 
17 BflTJHJ9e, 1PS-4C- lb-4ft.]?£\ J?e!,9,284,284,2e4,12e.4S .4&.49,fli 
10 WiTfl;?4, 2$4, 28,56, 112, 254,234,9.5 9. S. 8. LK- 12c" 

13 LflTft?e.9e tb.t^ ;4 24 2^.24,24,24,8,69,99-99.99.24 

20 BftT^.:^ ;• 152 2; :i i? :* 4* .:• . « - j , j. 

21 HHTiio 0 •? 0 0 0 e 0 ]5: i*.; -4 ri? 2:. r: 
- t jif- ti=i5gci 5 l2 0 -4 r--4 . -• ■- 

23 Bfi"r«0. 152- 152,64.«,2£, 25-56-63. [£7,226,235.-226 25? ?3.63 

24 MTHC55, 255. 34, 178,34.234.234. 255, 252, 254, 55, 239. 251 .2=^.^4 252 

25 IPrTftl£6, 255 1+5 247. 23P 1P5 -255- ]26,49 ,48,4$ .4£ 0 4= 4;-.% 

26 DSTfi^, 235. 219, 231, 231 .21?. 255- 126 0 0,[92 l?2.4$ a* 152*152 

27 DdT^O u 11 4* 4? 12 64.0 0.0,0 254 3 2" nn 
29 DfiTflfl.ri e 5 0.48.49.0 rd 55 6-n fj n n 

29 DflTftl24,254 206 234. 230. 254, [24, (J. 56. 56 24 .24 24. r:0 6P-0 

30 W*TR252. 254. 6. 254 192 254 L26- 0, 252- 254- 1- 124-6254 232 0 
3 J &ATA24 2 16, 21 6 -254, 24 -24-24, 8, 126.254. 132- 254-6. 254-232-0 

32 WTfii26-254- 1?2 254 . L 98 254 . 124 - 0 254 254 • t- !. ,'4 4 : : *i n 

33 DflTft [ 24 . 254 . IPS li* l. -it 254 ■ [24 , 0. 124. 254 L?£ 254 - 6 2 54 1 24 • ft 

34 *~jVE 190 ■ 3 ' PQVE632 , [ 4" F-0, Ei-2 1 - 1 : 1 



hand corner. You start with 
£ 1 00 and are prompted with the 
message "place bet". You then 
type in how much you wish to 
bet — not more money than 
you have! 



J 



After pressing RETURN you 
are promted with another 
message; "back", Type in which 
side of the dice you expect to be 
showing after the computer has 
thrown them. The computer will 



then throwthe diceandthe out- 
come will be printed on the 
screen. 

If one of the dice shows the 
side you backed you get double 
your stake money back If two of 
the dice show your side you get 
treble your stake money back 
and if all the dice show the side 
you backed you get four times 
your stake money returned. It 
none of them show your side 
you lose your stake. 



How it works 

10-1 00 main game loop 
1000-1500 initialize variables 

and strings 
2000-2500 instructions 
3000-3500 print credit 
4000-4500 bleep 



Variables 

D() dice 

P() position of numbers on dice 

R number of dice right 

T total credit 

CO colour location 
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you r castle. . 
and try your 
luck with dice 



pp i nt " nfeiiif 'PE = :- hiiv h es . ■ 
FF]HT"^»mirrME > hee 

PEHCCLP3E5 CPIP PlfcHTirpEJ] 
m\ MT" «#»»- . Lf FT" +, 1 1 &HT - 
RElUCPSR r<MJJC4 CF":P PIGHTHFUFS 
FF ]HT"i»MC,.S . I*Df POCK 5" 
N€M[4 CPiF rVtJJH'^tJJ 
F*lnT"«MM»WF-E : : r>*. F5EV TO BC&IH' 
KIM ]F» ^•■"•■THEr^:.|.-.- 
PETU«^ 

F0IEF-.3; Fi:*CI.::r P-TTVir D»77S? FETi.fh 
POfEP 32 FWEi,32 f="+t D>77«a PC*er:^;i > fet.cn 
PttCER*32 WW £9 MJ«0 EE-0 LETFF=F+4« 
Ft Him 

TE 1 E '-llrT 1 Sifc^+I'-I'WuD' 0. • EH E ' = TE> E 
FETIJFr* 

F€PK9 CRiR KjWIJI^- r F>P PI r.HT ] [ PETJ ] 

POKCatL^.*-WfcfCH-L'. 56 *-0l EEH'L'+CO & FP-[.JT"i«»P»Pl'lrH|H»PPWli:.fihE OVEF ' 
F0W.-HCH9W iCKTL 
pfiii' LP]14 rp-iP ecuuhS CftSft P]0HU 
PRIHTTi Ft*(E3&Sr?-£5 PRIHT'MM 
FEHti: CPSF HMO!? CF'jJ- PIGHT ] 
FF ]|<T"iDMfcMMMrV-li. " 
PEH(^ CF^*- HOUNN* CP'?F PlOWTUFuJ] 
FF ]IJT - PjPWHJ|Pm»KT, TJ^iE ' [:T 
i3£Tf f ] Fn= " "Th£M$fc4& 

JFr t'-VTWICIl*] DE"] FC-J £-1 T-0 H-0 L-O lOT&]0 
]Fr*""M-TMEr*tt FF J 'IT TIT Ful 24# ENl. 

iri.4.1 

POIEEL"?' 0 POKEEHCl2).39 POrEFf , IS PO» ES* 

FCfL-lT0:(50 rCl.TL Fi>EEn. 1 Km Eft 0 t j£FF«C0.0 th-f.-TE-O- EL'O-CH* 




VIC20 



EL 



i»Mr4£F OflHE' 



.■ if. I' »IH t »IMtt«t 

5 re 11 fCAGMH l flNCHOftl 

2 P EM * + 

3 REM * BV + 
J PEN ♦ * 
■3 REM « MFiTHEH JCU.Y * 
i FEU ♦ * 
7 PEN * * 

PFI' *Mt+44t*** + + + + f 

10 PPIHTTM" WKUE3n»0 FP 1HTH* . E*. . F4 E* -tt ■ <!* 
2fl r^I^T-«***«*|**(i*ti^CE IsETHi- IHFUTB I F5<B0Pt>TTHEHCfl 
23 005LH4fJW T-T-t GCSU&380a 

30 PF-[HT'*M«WWI'l«i*»W.M. • "IF SNfUTll N-N+4S IIW4St»H>54THEf<» 

1 I |1 it _t'L I. 

49 FCWL-ITO? KL>«lHT<i 9 « Cl B W t<ft>J IFlKk>-MTHDi?"**i 
58 POKEP' L ■ - D'.L ■ POJ EP- L^KO • I HE:Tl 
60 lFfr : ;: : OTH|U?0 

Y FP-nn 'npppMPHffiii LUCr" Fi?PL=iTn^»> f^::T|« |FT=*fMrh 
88 GO TCd G 

90 ppiHT-iiiiinaiELL iuiiE' fopl =]Tui£>otn it n r=r*it-p*t F^O co^o:o 

J» PP [XT " >M»l'[i|^»Mil«r'OU FE EFCtE" 
] ]@ PR]hT"fl*iiiiiH mv Hf:iH[iuitppt|p]p*Pbi«t^i ■ ■ 

120 &E7KI IFKf=""TPtiUie 
130 IFHi". "ThEut- ICO OTTQie 

140 iFKfs-rcTHEHFtjreasera.zr pfinf^' eiii 
im c^Toiro 

3t»e Fi>:Ejt97&.-3 F^e^rs. 15 

]Oi0 rt*="a. . , -. • 

3020 E*-- I ) I I I I" 
1030 CM' 

]O40 n : hd ■ ■ [1,'if-- -:. p=h t=loo P-I---73J4 f.;.-7sk PO>»783e co-jG" 1 : 1 .:! 
. '■•mm =-pjrn • >piia f im rnchqh 

1910 ^PInT'^PP^^—^^^^b- 

F-PJr*T"HrH]i. «¥1C COffi.[STi OF HTHPEE HCE.'i^.i ^-ThifT It I E T H H fPEP]T OF 



10M 



■COhE OF THE 



1630 PfjMT" T* 0«MJE CH THE OUT 

■lVMO F* JUT 'YOJ MUST PUT ^UP f€T OHi flliv ntlE OF 

29iS PP l\iT ' (HIIIF H ^ - hNV I EV 

1<H7 :^Th f IF'H I = " 'THEMI^)4~ 

,V"43 PPfllT'^^ThC COrf\JTEP THEN 



Dk'E.#' 
Tk€ 



ibices :.:iiE;.m- 



Z-060 PP]HT"-/ftJ PIC»EB STlM-i t£T 
107l"i "PlhT'Vft OCT TFEEtE v'OUP 

rose ppj:MT"StEe vog cet foup 

L F'lf-T PPPPtf ■ ; rlHV I EV 
OETK* IFr,*c- ■ THEij:'fl.-n 

;"5eo FtTLRt-j 
:«e ppinr'^wcREiiiT ■. 

'•mi ^TIWI 

1000 P*e5if*rT.;M FOPt-iTOlOO HE 



«ftHPuN-; 1HF ['KE.IF OUErtCiF THEM ^HOWS THE 'At 

•T'OUfLE VOUP l»€V fFir.fltr TM3 it+jH VOUP ^EEfl 1 
*1uilEv EFiCt HMD JF rt_L pJTh£ f[<£ -^hou vnLPPB" 
■TINES iH-OF iET ffiCF , *' 



ibS7t .0 f ET^PM 




We have inserted REM& in the lines above those In 
which Commodore control characters appear in the 
listings. These are only for your guidance and should 
not be entered. Remember that lines in some listings 
may not fit unless you use abbreviations for the BASIC 
keywords — you 1 II find them in your manual 
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CBM64 



When typing in this listing, you'll find BEMs above 
lines containing control characters. These RE Wis are 
only for your guidance and should not be entered. 
And remember to abbreviate BASIC keywords — 
there 1 s a list in your manual. Some lines may not fit 
without abbreviations. And it's quicker to type them 



, .'-53248 S»54272 F'QKE5*296, ]5 FORI"ST0S*24 POKE]. 8 KXT WT027 
v-532<9 Pfrtv+rt. £ P0KE332?5, 2' Jv«PEEt 1.5*328) lFSK-€m*HS*;-5 
P0KEY+28j2 : FQKEV*37i B P0KEV+3tf.4 FP«JVFtNHl6 REN FIRE BUTTON STATUS 
JV-15-t JVAHDIS) ' IFJV-0THENJV"K REt| BISECTION VALUE 

C»PEEK<V+3l)flNBt D-fCEKtV»»>nHD2:IFJV*IBTHEHJW SK-Sii-l IFSEOTHENSK-l 
]FFP-€iTV€N5K-2 

1FJY-5THENJV-K SK-5K*L 1 FS^SBTk* 4SX«3e 
1FJV-1THENW-V-SK POKE21H0,2«S IFY<STHEHV-0 
3 IFJV«£THENV-V+SS PG+.£20+0,2e6 IFVJ255THEHV-253 

? ifjv b 4THENK*H*4X 1 POtcESfl-ia , 2 ie iFX':«THEHx*e 

10 [f jy-eTHENX-^S/i P0KE2M>h 2OT 1 IFk>320T HEHX-320 

11 IFJ-'-0THEHPOKE20<e,286 

12 K.-JV [FH-2THE^-2 D-9 ijOSUB9eee 

14 o-PEEif (v-*30;flMD3 iFOtflMOf-2TMEHD-0 f-0 g-0 oosuBsweGOSuBaaaw PETUW 

19 IFCOITHENRETUW 

i-e t f '. r : -rg ;■ ;6&th:mog return 

21 DO£UBl000e FC*U-¥T0JJ5^TEPie POKE2040..Z POKES *4, 17 P^E?. 1 27 

22 POKES*! ,8 ; P0KEV*28, 3 FQRZ-21 LT0Z13 POK£2e*0 • 2 PQKES+4, 12? POKES** .6 

23 P0kEV»],l Fr>.E'i+24. 15 FORT L » L 2TQ0STEP -fi P0KES*2*. T]F€XT NEXT 
2* HEXT M»3B V»22S-D"<* P*6v<-l^.a PQt<EV+i.</ POKEV,X POKEV^-26.2 P0KE53275,P 
23 RETURN 

2? P0KE3329 J ■ 1 5 : HJTwT "il 1 ' 'X t" H MIBIKK' FP]r.T WW ; TA0C U ) H 1CRVERN RESCUE 
2B DOSUBWM PO<E3328e, 12OOSUB3BM0 ■G04Y&9M*' 
2* REM START SMITES AT 1331 2 (BLOCK 2W> 

30 PQKE332S1 ■ 1* f*lHTi;>*«t l*£) P0KE52,4Q P0XE36..48 PURE5633* ■ PEEK . 5b334 ' ftNB234 
3L P0KE33231 -15 FSINTCHWC L42) P0KE32.48 Pr«£5* . 43 PDXE5C334 . PEBK<W94MWHfl 

32 POKELPEEKl.^L.-'El rOC'[^0TO5Jl POKE I + 12288. PEE* < 3324S* 1 J NEXT 

33 PQKE!, PSEk <]J0ft4 KJKE56234, PEEK < 36334 >0*1 

34 F0KE33272, f PEEK .. 3-3272 iflNp£40 j * ] i 

35 FOR] -12300TO1 3315 R€*W POKE I , ft NEXT 

36 PRINT "IT PCKEV+16, 1 X*€B V200 

37 F0RI-1J31STQ13§S7 READR POKEI,fl NEXT 

8S BWrPW£2^4-: !- - >h -42, B Ptfc£V-t*.4fi FCKEV*7,223 POKE V-+2 J , PEEk ( Y-+21 JQHS 
81 WlUV+ltj PEEK £ L 6. ■• 3RB XK«0 C«* Pt>£V*39.e .X-30 V-225 
92 PWEV+21,9 PQKE204L.2L4 
S3 POCEV4-39.B tf=50 V-225 G0SUB2ecefl 

84 PCKE204t,[HT PNI1 ' 0 > t4 *2 U HI ! = K>255THEMP0KEY» 1 6 , 9 PljKEv . X-255 ' C0T0B6 

85 e pqkeVpX 

86 KKEV^-l v :Fr>;THEnC*fl G0T09C 
37 [PK-5THEHK-0 OQTO60 

tFD=2HIJD>:K*5THEN90 
39 WT064 

«i PRINT"*' POKE V* 16, 8 K-S0 OtVH.V'PftlV, >! P0PE2i?49- MB t'-O W^S 

1« PE-H DATA FOR "UBC 'S 

113 F-B 0-B 1-0 PP]HT'<JPPES1 PIPE BUTTON FOR « TRV" 
116 K-PEEK : 56320 >HND 16 IFK-OThCh48« 
11T OOTOllb 
LL3 -EM MU53C BATH 

128 DMTfi22,96,230n22,3«,250,23,233.2 , 5e.33. 135. 250. 37, 162, 238,23. 223. Z» 

121 MTA33, J 35 r 60, 33.. 135,60,33, 135. 64.22. 36.69.22^96,50,29,233,68. 33. 135 

122 OflTfl60,37, 162,60, 29, 223, 60.33. 135- 60. 33. 13*3. 6B.33, 135,288 
\?% Dfi-fl-1,-1,-3 
13B P£M &THL30T1T6S 

L 33 DflTH255 - 253, 233 ■ 2*3 - 253^ 163^ 163 . 1 3 1 
L40 IflTR255,253, 189, 139.157, 13S. 13?. 1 3d 
L 50 LATH255 , 255, 239, 231 , 231 , 199, 1 35 . 3 
[ 62 BH TH^2 . 1 42 , 13=f . 142, 124 , 7£, 76 . 4 

163 Bp-Tfl255, 12?. 12^63.63- 31 . «. 15 

1 64 BPTP235, 254, 254, 252, 2T2 . i"46 . £40 . 240 

165 BflTfiJ5, 3-3. l.lil 
366 DP.Tp.24e . 224 . 124 . L?2, 126. L20, [29 
178 PEt^ STPr_ [ SlITE i 

130 DPTA1 ». 163. 163.253.253.255.255,255 
198 DRTP13*. L39, ISSjIS?, 189. 193.233,255 
28B DATA'S. 1^5. L99. 231, 231.239.255,233 

212 DWTH4j 7'6j 76 . L 24 . L 42 ■ L S3 • 1 42 . 32 

213 DftTfll5.15.31.63.63.127. 127.255 
2H r«Tfi24«.E*a.£4S,252.25£.254,25<,25.5 

215 DflTRl, 1, L.3, 3.?, ?. 15 

216 DftTfll2S, 12B. L 28. 192. 192,224.224,240 
220 PEn WtCv'S FCP UHjlS 
230 W»TS4*. 46.46. 0.58.36.56. 8 
260 CftTA62.C2.62. B.54. 54.54.0 
263 DftTAfl, 12£. 126. 126, 0,30. 30,30 
270 REM LEFT HAND yflLL 

2S0 D«Tfi233. 2*9.234.23?. 1 92 .-2*3, 254. 252 
259 DATfl235, 255. 235. 248.248, 135,255.255 
328 RE1 R[OH' HRNB UflLL 
338 DHTA63, 127,31, 15,31, 63, 127,255 
340 DP.fP.13. 31.63, 127.255,253,127,63 
378 REM 0: PEERS 

360 DflTH255, 255, 42, 83, 162,63. 235. £33 
390 3PTH233. 253. 65. 162.93.42,255.255 
4BB DRTRI92, 240, 120,120,60.15.3.3 
410 BfrP,3, 3, 15,68, 12e, 128,248. 192 
20 1 6 POKEV-0 1.3- PCKEJ041 ■ 214 POKEV*40 . 

4999 REM &C0PE TABLE 

5000 3FPfi=8nPTT':3TpeHIC£T>JRN 

50B3 T 7-2B0B TT-£WO-rT -ri=e FOFWt-tTO]© CFTT^TT' X 1 'TV* "JZL-Hl yi«=Ll 
30L0 NEXT ]FZ1^8T>4ff*ET JS-i 

3020 [NPLfT"3«WTE(» h+W .rJ* I«"LEH.;Hf i:-20THENHf«LEFTf >-Mt.20 - 
5040 IP71-10T*hJWfi« 



J 

3 cavers? 




POI- E"-2 ■ Tk 1 PQHEV43 . 58 



CAVERS are trapped deep 
underground — and they're 
relying on you and your rescue 
craft 

You must steer your way 
through the tunnel, avoiding 
the stalagmites and the sides, 
into a large cavern, 

There you see the pot- 
holers signalling w rt h a lamp, a 
flashing sprite which also 
changes shape due to a kind 
of BASIC interrupt 

Touch the lamp with your 
craft and a cell rings, indicat- 
ing the first part of your mis- 
sion is complete. Now you and 
the rescued pot holers must 
reach safety. 

This time you use the right 
hand tunnel and touch your 
craft against a sprite with the 
word "winner" written inside it 
This records your time score 
on the table. 

Dont touch this sprite on 
the way in — it will be^ ignored 
until you have rescued the 
cavers 

Touching any other objects 
will result in a multi-coloured 
explosion, complete with the 
sound of the blast 

The game works with the 
joystick in port 2 and these are 
the controls: 



accelerate 



up 



left 



break 



/ 1 \ 



break 



right 



; 



decelerate 



down 



The fire button is used to re- 
start the game and to give ins- 
tant slow speed 

You will find that the res- 
ponse to the joystick is instant, 
even though the controls in 
lines 1 to 25 are written in 
BASIC. 

As the Commodore 64 finds 
sub-routines by searching line 
numbers from zero I placed 
this routine at the beginning 
so it finds the routine and acts 
on it quickly. 

How it works 

1-25 main ioystick and control 
module 

27-35 reset memory and store 
sprites and user-defined 
graphics 

36-1 1 7 main section: 
switches on sprites, places 
them on screen and moves 
them 

11S-125 theme tune music 
DATA 

130-410 user-defined graphics 
DATA 

500O-5110 top 10 time table 
— a high- score table for the 
10 best times 
7000-8750 sprite DATA 
9OOO-901 5 bell sound effect 
10O00- 10020 explosion effect 
20000-25000 draw cavern 
routine 

30000-30075 winner Sprite 
DATA 

40000-40100 win and display 

routine 
45000-451 50 instructions 
50000-50070 routine to play 

theme music 
600O0 random high- resolution 

colour routine 



5050 FORX 1 "9TQC1STEF- 1 ! TT<X1*1 J -tl< X | > : T7i ( X 1 + 1 >»TT*CX1 ) HEXT 



Will vou survive tc 
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5860 TJ'.Zl -'U TTKZlv-M* 

3880 PPtHT-^-THE^e^ifrif* TABLE <«COHDS:.- 

3090 FCRXL»1T018 

5095 PRINT" 8" ; XI : TfiB< 18> IMT< <T7-TT< KL .■ .■•IBOK' LOB . TRB< £3 ■ . tt* . y.\ 

5lw mixt 

slie print"1*fress a key to restart" pokel9b0 ma [ t 1 33 ■ 

6999 R£h SPRITS DATA FlAhE FCKMAMD 
?H» DRTR 0.9.0. 8. P. 

0 . e , 3& 
0 . 24 , 8 



r«re data 0 
7&10 bata 0 

7BL5 DATA e , 
7020 DRTfl 66 
'925 DATA 255 
*B30 PATH 8 . 
7B35 DRTfl 68 
-846 MTfl 0 . 
7845 DflTfl 0 ■ 
7655 DATA 0 . 
pATA 9 • 
DRTfl 0 , 
*870 DRTfl 0 ■ 
"B75 DRTfl 6 j e 



. ■"> . f 
255 j 255 

i , 126 , 2 

b ■ 0 
e , ee 

129 , e 

8 , 8 



8 
8 

8 

32 



199 RE« SPttl T£ DATA PLANE LEFT 
?"108 DATS 8 .. o ■ 8 ■ o 

8,8, 8,8,8,8 

tat , • * i 

,8,8, 128 

• , tte * is 

j 224 * 72 i 126 
. 255 . 255 ■ 255 
,. 25* , 127 , 233 
, 8 ■ 127 , 248 
0,0.8 



7L05 DRTfl 8 , 

ntf data o . 

7115 DRTfl 126 
712© DRTfl 4 . 
7125 DRTfl 1?2 
7128 DRTfl 255 
Htt pftTfi 25^ 
7148 DRTfl 252 
714? DATA 8 i 
7159 EPTfi g 
7155 DRTfl 8,8,8 
n« DATA 8.08 

ncs cwffl a . 0 . 0 

7 [70 DRTfl o , o . « 
7L75 DRTR 0,0.0 
7200 PE(1 SPRCTF DATA 
•4BB DMI H d . «■ , 8 
74B5 DATA a . 8 . 8 
7410 DRTfl B ■ B . 8 
74t5 DRTfl 0 . B , 1 
7420 DATA B . 
7425 DRTfl 7 
7430 DflTR 127 
7«3 BATH 233 
7*40 DRTR 255 
7445 DATA 3 3 
745B BATH 0 , 
7455 DflTR 0 , 
?46B tRTP- U 
7465 DflTF, 0 
7478 DATA 8 
7473 WTR • 



4 . 72 
, 255 
* 233 

, 63 , 

8 . 0 

a .. e 
a ( e 

9 , t? 
8 8 

0 



8 
8 
8 

PLANE RIGHT 



8 

1 
8 

192 
. 15 
255 
127 
233 . 

0 . e 

a 

0 
. a 
. » 
. a 



255 
255 
234 



'99? RJE" SfWLL 5P*TTE EROSION 



fclOLh ZiU'h 
3813 DRTR 
9020 DRTR 
3025 DflTR 
9030 DflTR 



1068 MfTfl 



8 • 


8 , 


■: - 


3 


a . 


8 ■ 


8 . 


3 


■ 


8 • 


8 . 


8 




8 r 


« . 


8 


0 


B ■ 


8 i 


US 


■ 


B . 


I3B 


. B 


H 


8* 


0 


0 


40 


- a 


- a 


56 


B i 




fl4 


a 


(? 


i 


. 0 


t e 


l*-" 


, 8 


i 8 


a 


gj , 


9 < 


i> 


a 


? ■ 


8 i 


8 , 


a 


I 


8 , 


8 • 


a 


• • 


8 i 


8 , 


a 


8 ■ 


8 i 


8 .- 


32 



tiff RQ1 LARGER SPRITE E>FL0£IOH 
02BB DflTR 8.6.8-0 
0-0.8 
56 . 16 , 8 

B 



3205 DflTR 8 , 
92 IB PflTfl 1 2 
3233 DflTR L . 
8220 DflTR [45 
9223 tfiTfl B . 
3230 DHTfl 33 
8235 DflTR R 
'slAl [ f Tt" 0 . 



L2B 

3 1; 
36 . 0 
I ■ 216 

146 , 0 



c;jt nfl T M 

HS m .n :'H!H 
923; DflTR 
S260 DflTR 
6263 MTfl 
9270 DflTR 



: 

:6 
i 1 

B r 
B i 
8 , 
DflTR 0 



3275 

84BB 
9*05 
34]B 
3415 



fe425 DRTfl LLB 

8«8 DATA IBB 

844r> DATA L02 

8458 DATA 35 . 

B455 DRTR 224 

Q460 DRTfl ]2 r 



r 128 I 4 J 36 

a , a . a 

i . 48 , 48 

B 9 ■ B 
a , a , 0 
• t • * 32 
Rfrt SPRITE E/CPLDSIOK 

DflTR b , i • a ■ a 

DATA 113 i 6 ■ 1 f 141 
CATA 6 , f. ■ y? ■ B 
TJflTft 2& < 24? , 8 , 249 
9428 DATA 248 .. 123 . 24* ■ 252 
3425 DATA CO -i 183 . 251 , 36 
8438 D«Tfl 73 . 13 . IK , 38 
229 • 31 ■ 6 
76 , 101 . IS* 
L41 i 112 ■ 1$ 
96 j 57 i 30 

:2 , 70 . 224 
113 . 192 . 7 
B463 DATA 25* . 64 . 3 . 232 
B47P DATA fi , ] , 2«0 .. B 
3473 PATH U • 8 , « 32 
85B0 PEP 5f*ITE LAROE EXPLDS10K 
Sfiat DPTflO.8,8.*.0.8,8, 16,8,6,3,8,4, 16 
8610 DATR8, 3. 2, 64. 1.56. 123- 12, 255, 144 
9o28 DAT fll, 256.48,5, 151,8, 11.121,8,1 
9438 DRTRl?3-B 23. 21 4, 96, 8. 236, 46, 6, £4 
S€J8 DATA152. 3. 98. B.0.3L. 9.0.96,120,8 
8658 DRTA64 .0.0.0.0.0.0-0,0 
9699 REM SPRITE 0POUND EXPLOSION 
8780 Dflf A? ,0rB, a, fl, 8,0, 8. 8,0.24.0.0. 24 
67L0 DRTR0 0.43 170,0,0 68,0. 3 L 10 

8?2a JflTft0, *• 176, 192,0. 166, 12S-3, 105 
8730 DRTA 129,0 -3 1,0- 5,68,0, 1,154, 129,2 
9748 DRTfl 124 .0.0, 136,8-8,92,8,0,56 
3730 BflTfle- 0,68,8,8,24. 0.4 

Qqgq (tFH EELL 

9800 5-3427i nwn*t' lat Ft*£t*3.9 PCKES+15,30 P0KES+24 -L5 FOPL-OTQl POKE* *4, 21 
9flia FCRU-1T0L5B I^KT POt(E J i+4 . 20 Fr]Pnjl-lT'320 MEKT HEXrT 
#8 15 FCRU"5T0S*24 FUr£y , B NEXT RETURN 

^rTt^L^ P0KEW4.E3 POKES**, !£■* F0PT.15TOKTEP-.5 P0«6<»+24#T FF«FREC8? 

if-32.? •€•- FOKLs ^g o poke- ;.-- •■ ->-■ 

i-0000 q*-\j I I I I 1 1 1 I I i 1 1 1 i i ■ " p"f""i i i i 1 1 1 i r- 

10^03 POh E53£7B,PEEK';33278>0R16 
2B093 C.OigB60888 

2B8 L 0 W ■■■■ ■ 1414 «■■■■ *»***#4i»»*ti ■ ■ ■«« 

2il8 1 3 POKE V tl* . 2 Pif:£v+i 1 , 1 1 PQn.EV*2 . 23 POr Ev + ". ■ 6 : POK fv»40 , 8 
20813 r f= t:4,»»»»L * am it it p, 1*1 

20020 PP]HT"«"At:PPINTB*jC* 

zoo?; (M^'peoeee pRiNTfliffi -i wm** t*i j *» 

2W4« COSJJB60BBe PR[NTfllt*"l * I -I TO I I « + J™' . "' ^f,.. - 

I5O5OEGO0O0 PP[HTRLJ* , » • I ia » " FKjrn i 

28854 PRINT**" OOSulbBOOO PP[NTAll+ h \ * * ll»> f I * I 

2it855 ^OSUE60O0O PPtnTfllJ*'* * *~ *" 

20060 ijt'SuE60O0a PR I NTH If" I **£L... 
2OO70 rjO5UD60OBtl PPlNTfll**" K K I ' '^JlfT^ TTLu 
20080 PR[N T ' rm*"**"""""'f4**+*i-i-t*f'***** 

»»* ■ 

**« ■ 

■ 

y#*4' « 

pjpin -i ■ 

v^-liriMMM'L 



^enjci fr:nt ***** 



2OL0O PRINT "*•♦*♦ 
20LI0 PP2NT"+4 J t++ 
2OL20 PR] NT ■■■*+**+ 

ra:30 ppint"+++44 

20 140 PPlHT"-^-J - 
20160 Fft]HT"_4 
26170 PRlHT"n 
;*C(>C fepjf-n 
.y-—.- -et Efl'Jiicf iff i r:- 

■-BI--MP DaTh 255 255 , 235 

:iiC85 DRTR 0 . L . 170 , O 

30818 DATA I , IT8 . B ■ t 

3B0L5 DRTR S4e 
DflTR 164 

30Q23 DA'A 1 , 

30030 Dfl'R 126 

SOCn DflTfl 3t 



"mrr r i m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 h 

1 — I l**Mt— 'fl ^1*1- 

_l I 



L70 

0,0. 
126 , I 
I , 128 

L-i 

1 « 

123 



(29 



30040 DflTfl 
-;iiri4= [flTP 
3O05B D«TPi 
38055 DATA 
i-fr-C' L - T ■'•> 

887 



1 . 

123 



128 
. * 

1 , 

lis 
, 0 

£1 , 
128 



j i 



.j . .. I.-- 
4*>iin 
4001' 



DATA 7 , 37 ■ 128 
DftTfl 3 ■ L28 , 6 . 
PflTfl 21*. . 2>>5 . 253 

r^5 :-;r>o c=o i |= 0 f-o 
:a-0 ppsirTKiflfliiiiw'i'ii 

TT"[NT < CI 5-KUj,-t.V18 

I FTT'':Z0THENPR tNT" 7* : RE T URN 



12? 

1 

123 
52 
1 

128 

61 
L2B 
0 

I 

32 

a 



WIN" 



48020 PR[i|T Hii»tt>»ii»Hr:HF = ' - TT 

40030 Pt>':E53275.7 PDKEVf2l.l3 P Of E 2040..^ PCKE2a42,216 ^££041-^13 «>£vi-39.9 
4 P0 4 0 ::;■=■ :;>t PQkEV*4,38 P0KEV,88 POKEV+l-lOO POKE V +5,1 BO P0KEV*4L . 1 P*:EVt2?.4 
48045 OO-: | JB3000 

40O3G FOPQ»180T0255 POKEV+16,0 
4006B P0Kev+4,r)-5» ■ POKEY, e:l*KT 

4007B POtE , Ttl6,l F0ROl-OTCX3«O:P»£V.Ct-255 PWEV^-4 . 9 1 -?B NEWT 

40090 FGfiO* 1 88TCC25 PQKEV* 1 , CS F0KEV*5 . 0 NEXT IfVXO 2TNEN40O4O 

490^8 y=r.a S-=^i5 • »-0 • PgkEV* 16. e PCKEV*!.v w>„ t- ; •: P0» EV*2l.B P0i:E33j75,Q 

40100 0C"ilJB588e PES TCRE <<™ 't^oftBB COSUS90O8 PETUPH 

45000 P0t.:E53281,15 PRINTT-rMJIMSTVUCTIONS V.'N 4 POKE 199,0 

-l-djL. LJHITlr^.l «TF< IFFt-"M ,, THEHPETUPM 

^5020 IFF*O"V"TMZM4^80e 

>l5ciie POEV^l.lS-PRINT-TjyEOF-LE Afi£ TRAPPED IN A CAVE Aim llht'.i 
450*in F*tNr-*»ES:iJE,-r , OU ARE SENT TO PESOC THErt IN'' 
45050 PPC^T'-iVDiJP HhMJETIC PULSE RESCUE CPflFT i»/*>RCflJ' 

^=^55 p«mT - iHrHEv ake flashing a sigmal,oo pmd m 

45868 P-PtNT-WJfESCUF. THfn AMD RETUflU TO BASE. BASE IS" 
iWii f'R [ NT • « JTHE UCHIJER iVHERL . AV r . 1 L FLL Tl-E POCKS," 
450B0 PPENT-flTLACE J0V-&T1CK 3N Pt>ftT*2" 

4l^i?B PP.EHTMSUPU ■MPRCJ GO S UP 

43LeB PfrfUT'BLEFry— ■riPRCJ GO'S. LEFT 
43LLB PP I N T " BP 1 DHT^-lflPRC'J GO'S RIOMT 

45L20 PPIHT'iUP RtlD TO T« LEFTIl 'ELEPRTE 

45 t3Q PRE NT '"■DOWH AND TO T FE ^ I OHT :i- :* . tlfPRTr. 
43133 PF.lnT"iDOt*l-LEFT i LjP-RIGMT* - ERft'-E 

43140 PR]HT"iFIRE BUTTOH i>1VEiJi SLOM SET SPEEC' 

J5145 PF!lHT' :i-] BELL PINOS 1#«H P|CK-\P nflK" 
451T0 ?W=0 G0SUW8838:>Ci* OOSSJB40O3O PE1\«H 
ZCKQ PE"l i^-. 1 :-!': .'A 

50818 V1*54296:»J1*54276-A.1*54277 HF -54273 ■ LF -54272 5 1 =54273 PH*54275 : PL-S427* 

38020 PtKfVl , L L I P3KELF4-23. L POKEUL 6" prif.HHL . :90 PQKEPH. 15 FOt EPl . 15 

58038 READH1. LI. DL [FH!=-lTHEHRETURN 

-AftflO POKEHF.HI POKELF.LL 

50050 FCfWl-Dl-50TOrH-« POKES I ■ 1 36 NEXT 

38060 FOPTL=ETQDE UEKT POkEHF.0 P0KELF,8 POKEM] .8 

58070 GOTQ5O02O 

61*000 R:f-I1[D*CCL*,:NT.RHD.;0'»7-*1 .3 RETLRM 



' Programming 

Find and use 
your 64' s 
hidden memory 



/ CBM64 





ONE OF the aspects which 
separates the Commodore 64 
from the "also rans" is its large 
memory. While it is true that 
only about 38 K is accessible 
from BASIC, with the aid of a 
few short routines, you will 
have ready access to around 
60 K. 

First Lei me ask some 
questions: 

• Are you fed up with convert- 
ing your machine code 
routines or blocks of data into 
lengthy BASIC loaders (similar 
to listing 2)? 

• Are you interested in simple 
animation or do you wish to 
have access to several 
screens of data? 

• Do you wish that you had a 
few kilobytes of protected 
data area for your adventure 
or simulation? 

• Do you want to move blocks 
of data around rapidly and 
easily? 

• Are you just an enthusiastic 
dabbler? 



If you answer yes to any of 
these questions then read on. 

Before launching into des- 
cription of the routines, it is 
necessary to disducss how 
RAW is organised and con- 
trolled on the 64. 

Consider Figure 1 . The only 
obvious parts of RAM avail- 
able for use are the BASIC 
area and the spare area So 
where is the rest of the RAM? 



The answer hiding behind the 
ROMs and the I/O areas. Any 
address in these areas is 
shared by both RAM and ROM 
or I/O. The crunch is that a 
value POKHd to an address 
will be put into the RAM but a 
PEEK wiH reflect the value in 
ROM, not RAM. 
Fortunately, the 6510 pre- 



hexadecimal 


decimal 


size of RAM 


\ 

usage 


SOO0O-S03FF 


0-1024 


1024 


system 


S0400-S07FF 


1024-2047 


1024 


video memory 


$0S0O$9FFF 


2040-40959 


38912 


BASIC area 


SA000-SBFFF 


40960-49151 


8192 


BASIC ROM 


$C00O$CFFF 


49152-53247 


4096 


spare RAM 


$DOO0-SDFFF 


5324S-57343 


4096 


I/O colour RAM 


, $EOO0-SFFFF 


57344-65535 


8192 


Kernal ROM , 



• Flgurel — Commodore 64 general memory map 



cesser has an input/output 
control register at location 1 . 
This location controls a whole 
handful of functions, as Figure 
2 indicates. By setting the cor- 
rect bit to zero, the ROM area 
controlled by that bit will be 
switched out and the RAM will 
become available for use. If 
the bit is set the ROM is 
switched back in. 

r n 

bit function 

0 switch for basic ROM 

1 switch for Kernal ROM 

2 switch for I/O area 

3 cassette write line 

4 cassett e switch sense 

5 cassett e motor control 

< > 

m Figure 2 — the function of 
location 1 

Warning: Any attempt to 
switch out ROM by POKE in g 
values into location 1 from 
BASIC wHI cause the machine 
to crash 

The routines described here 
use the switching out of ROMs 
to give you easy access to 
about 58 K from BASIC 

Listing 1 gives the source 
code for the routines I've 
included this since you may 
prefer to extract portions or 
modify it to suit your own 
purposes 

The first routine is called 
Blocksave. This routine will 
SAVE a specified block of 
memory to cassette or disc 
Due to certain problems with 
saving with the interrupts dis- 
abled, the routine will not 
SAVE the block behind $D0OO 
to SFFFR The syntax is 
simple: 

SYS 49152 "filename", 
device.sa, start address,end 
address 
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where Device is 1 for cassette 
or 8 for disc sa = 2 

As an example, to SAVE the 
BASIC ROM to disc use: 
SYS 49152 "BASIC 
ROkTSAI 0*4096,1 2*40S6:1 

Location 1000 is used as a 
flag to determine whether you 
want to save the RAM under 
the BASIC ROM or not A zero 
value will leave the ROM 
alone, a non-zero value will 
switch the ROM out 

Hence, if you precede the 
above example with 
POKE 1000.1 then you will 
SAVE the RAM under the 
ROM, not the ROM. You will, 
however, get a LOAD error 
when you reload the saved 
RAM. Unless you have pro- 
blems with your cassette, you 
can ignore the error. 

Note: Any programs saved 
with block save must be loaded 
using the command: 

LOAD ,<1 \device,1 

otherwise it will not LOAD 



into the correct place, 

As mentioned earlier, you 
cannot PEEK the ROM areas. 
The next routine, named 
Peekall, will do this job The 
syntax is: 

SYS49155,address 

the contents of the address 
will be returned in location 
998. This routine will work on 
all areas 

The RAM under the ROMs 
offers great possibilities as vir- 
tual storage for animation or 
databases The next com- 
mand, Blockmove, is included 
to assist such applications. 
Quite simply, blockmove will 
take a specified slab of 
memory contents and put it at 
a specified location. The syn- 
tax is: 

SYS39158,sa,fa,da 

where sa is the start address 
of the block 

fa is the finish address of the 
biock 

da is the destination 
address 



Demonstrations 1 and 2 screens for data or animation, 
use this command to show As with blocksave, a flag is 
you how to create multiple available to decide which 
— ■ - 

!f 6n-4?lSB RL*43L*l SH-L02* 

£& fit" SELECT RHN BEHIND KERNEL PO" AN J SET FLM TO SWITCH OUT 
40 PE.r1 FELL E30HT SCREENS UJTN CHARACTER! 

se fot? i-jTos 

60 BL-RR»fJ-l>#je« 

70 SV8 FL,BL,BL+l«»*t 
30 NEKT 

50 PR] NT C«f!W^ 

100 REM WJi IN SEQUENCE u;-H PHHllO-l Cl&iR 

]10 F0ftj-1TC6 

im tL****- r- ! .'nnofci 

130 SVS FL.Cl_.CL*tOW.RNlK|:'Pl6 
]4« $V$ frl.l!L.BL»1000.SII 

L» NEKT 

L«6 r «C*l |F'C<18lHtNlftJ 

L73 REM SE1 I* E ] u>H 1 lijf- FERfcMl %C*££N& SfcHJWfr THE kERNAL KO» 
L&Li FuN 1*1 Tija 

190 PR1N1 C**'. 1-J."^. OJ = ' -A.f.tfcNU'-'iTRia,' 
i'Mft Fuh '"lTuHJe RR INTSPt ( I "J^i* • NExT 

219 BU 3 Rf*+ (1-1 J^ltftiiJ 

220 SVt fcn . SN . -£h+- Lflflt) . Sl. 
2M NEXT 

2*9 PfclNT CHHK14?) 

R?" ti[£ftJW THEM IN SCTJCnCE 
2SO SYS FL ■ CU . CL * HJti0 , L 

E:. = *-i+ t-l ■ * : 60£.i 
1-90 SVE Bfl.»L.tt.*L86»0.£N 
S(NJ NEXT 

"iLO C=C>1 IFCl^THEN^U 
310 REM 

- m PEN 3LHUH: iRM-;un OF HUH EIGHT SCHttNt t)F BflTfl CRN BE 
340 REM STORES HMD *tCflLLED FROH THE RfiH BEHIND lH£ 
i'..0 REM KEF HAL fiCf 



hrhl , . 



• Demonstration 1 
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ROM is switched out. Location 
996 contains this flag. A zero 
value will switch out the Ker- 



nal ROM and a nor zero value 
will switch out the BASIC 
ROM. This has particular 
^ 



1 'i - .«■ y [>■:( i-.- :* .■■ .L' r i 

L5 R£*tCRV'S. 0H][C0n+93lPV$ OEf 11? Cft&t RIGMTHIUOCCflSft BO*] It* E*» LtFT ] 

?b "nimmiir' 

ttnffiv^ 0N][CCW*3]ERVS OFFIECSSS DUMKL3 CFSR RIGHT] 
*l|mtt' gj S dlllllllllllll 

-Eltfrvi OHHOfSfi C*3? LE^TJ 

4$ rtl=Mi+"Sfc t ^Ullllllllllllllll 

45 remervs. c«]cco*i+5]C(fVE offuckss Bcwoa? left] 
» fti~fti+"j(; _^naiiiiiiniiin 

S3 ft€ri[ftVS WJEWTJEfiVS ORS* RIGHT ] C E^ ? [ -f > [OiHJE13 IP':,* LEFT] 

□ ^■f<»»PP»ta ■■■■■■■■■■ 
,'r]i t( = bi + "fc: ^pMPMPIt 'efllllllllllT 

EM=Et+ ,, a3 s miiiiiiiiiiu 

w i i « i i 1 1 i «]■■■■■■■■■■■■■■■■! 

186 M-B14-JO * -Jlllilll •»•■ I 

lie 50*16^4 f r \„="*-** ■- 6- iJ+JCr^ rgilBMaw. BH^^IM 
Li* Ptn UK f»E» JEMINI) KEPtWL ROM F» GRRPMCS H*Tf» 
L» U5€ fVE« BE*]HD SfrSK POM FOR COLO* WlTf 
148 WEM DRKj.fiMD StfVE 24 SCREENS 

its Pt'twr i - ■ --r *.. ~i 

1» R(KE9*«.l SVS 1M.CL.CL+£M.C£*1S. 

i'18 WtHT-n-Tfll- [*.. + | M 

i2C SVS en. SC , S0298 .SB+BS 
SYS Bli CL-CL+-£86^CB+FS- 
248 NE 'T PP[NT CHPI-. 14? J 

Fi>6f^.L IVI EM.rE* K ., C E ;+K ; +a9e . Ct . 
J?e FOPD-1TO 30 NE T 

3ec e-; -9i+^io he :t 
318 COTCrfJC 



f€P[V. 



• Demonstration 2 



implications if you plan to 
move data to the colour RAM. 

if you use the RAM behind 
the Kernal ROM for this pur- 
pose, you cannot move It to 
the colour RAM since both are 
switched out simultaneously. 
Demonstration 2 keeps the 
colour data behind the BASIC 
ROM to prevent this problem. 

The next command biockfill, 
fills a specified area with a 
specified character This is 
useful for zeroing a block of 
RAM or filling the colour RAM 
with a specified colour The 
syntax is 

SYS 49161 sa P fa,ch 

where sa is the start of the 

block affected 

fa is the finish of the block 

ch is the character 

The final command, char- 
move, is a specified form of 
blockmove. This command will 
download the normai upper 
case set of characters (256 
characters in all) to a specified 



address. This will be of value if 
you plan to redesign your 
character set The syntax is: 

SYS 491, start address of 
destination. 



All addressesare to be input 
as decimal values. All 
Parameters can be input as 
values, variables or 
expressions, 

Listing 2 gives a BASIC 
loader for the routines. Once 
you have typed it in, SAVE it 
since, while a crude checksum 
is included, you could make an 
error. Once it is up and run- 
nings why not save it using 
Bfocksave? Like this: 



SYS 49152 
49152,49527 



name", dev. sa» 



Demonstrations 1 and 2 
give an idea of the possibilities 
of these routines. 

Try them and enjoy 
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Programming 



r 



10 TErf iTlf^ 
£0 PCErvhl 
33- srveflro- 
40 CHtCQtT 
90 FRNHIJN 
it OETfiBP 
76 SRVEP 
-i; -I hnWn 

360 • 



999 
we 

(REFD 

4B7F7 
31- 

•ELM 



■ 

136 ' 
ia« I 

J(i0 

130 
260 
210 

220 

p$ 

230 

an 

279 1 I 
£$* ' 
290 ' 
3P0 J5 



/MP BLUDSRvE 
F]NJ?.H hWtll, 

DEVICE... J FOP r,RS'iE"E S FOP I1SK22 
POKE 3 000,0. . .H-.aUMES NfiPHHL PRH 
POKE 3000. ! . . .■iUE-CHES OLr BRSJC ROM 



iV-j 4315? RDDPESi. . .PEEKS HNV LOCATION 



>3 ;nP BUOCKMOVE 

' 4VS 4)9191. S T RFT OF BLOCK 



;hP BLOCK FILL 
49163, STRUT OF M.QCK , 



EM CF BLOCK. *f<*f &ESTf*TIt>l 



END tF BLOCK.. CMRFRITEP 



'■ I ■ ' 

320 
33B 

He 

330 

3 re 

3BB 

390 

400 
4L0 



SYS 49164, STAPT OP KSTlH»TlCM 



t -J. - i^Al 



JSC PR*-rrfT£P 

LOR 415 
PHfi 

1 1 E :-:*-: T E- 
LDK *14 



4iC 




430 


PLfi 


J40 


STR *L5 


450 


PLH 


4£fl 


STR (14 


470 


LDR SRVEFLRO 


430 


BEO CQNT 


4H 


LSfi *54 


500 


STR (0t 


5.18 C»fT 


LDfi «*L4- 
JSP SfWEP 


530 


LDP *33 


540 


STR 401 


5W 
360 ■ 


PTS 




570 ' 




590 PEEKPLL 


JSP PRPFWETEP 


590 


LDR 434 




STR 4FB 


410 


LflR (15 




5TA (FC 


630 


LDV KB 


■ 4 ■;■ 


LE* J01 


450 


STR TEHPSTGFE 


460 


Ht.L fi! , *y 


£?m 

vfV 






STR 401 


at 


LDR '.4FB>.Y 


700 


STP. PBXVflL 


710 


LDR TEMPSTCPE 


■20 


STB «1 


730 


CL1 


740 


RTS 


750 ■ 




763 1 




770 SLDCTHDVE 


JSP PWWMETEF 


;eri 


J.DR 414 


730 


£TH ffEJ 




I.PR 11-. 


BIB 


5TR *Fr 


■as 


JFJiP PRPRMETEF 


eao 


LDR *14 








LDR 1L5 


Ml 


$TH 99 L 


970 


JSP PflPRHETEP 


9S0 


LDR *L4 


MM 


3TR 4FD 




LDR 113 


910 


STR fFE 


fx"'' 


LDR 401 


930 


STR TEHPSTOfiE 


040 


RND 1243 


950 


SE1 


Ml 


5Tft *03 


970 


LDY *0 


9&A HOHlN 


LOA C4FB> J ¥ 


?90 


HlPi (*Fp-,V 


1000 


LD* IF 6 


I0L0 


CLC 


its* 


ADC ttl 


mm 


sm tfh 


1B40 


L» (ft 


1050 




3 060 


=TR tFC 


"670 


LDR *FD 


IMfl 


CLC 


1B?0 


HDC 4! 


1100 


STR f FB 


1110 


LDR tFE 


1120 


RDC 40 


1130 


STR fFE 


3 140 


LDR 4FB 


| IV 


CMP 990 


1160 


EIIE ROR[H 


1 3 76 


LDR tFC 


1 1 : f ■ 


C"P 3^1 


1190 


BME R0R1H 


tan 


LDft TEHP5T0RE 


L2L0 


STft fUl 


1220 


CLI 


1230 


NTS 


l£*0 1 





--hp' 



END 



•DEST]HR7]Ol 



f~CBM64 



L 250 




1 OCA VI flf HC 1 1 1 


ISP FHPT^flt TEP 


1 J7( 


LDR 43-5 


L 260 


'tTP* ife 


L 2 ?0 


LPft 3 1 


L - ■-*■ " 


"iTH 4FC 


1310 


'bp* rrr^TTT-ltK 


3 320 


LW^ J]J 


L 236 


STfli 990 




LW 415 


1350 


SThi 991 


3 360 




3 3 T0 


LDfi 41-4 


3 364 


"□TH1 4Ft' 


3 3?0 


LDV #00 


3 406 RGR3H2 


LDfi JF[i 


3-136 


S Tft ■. 4F|' ■ . V 


3 420 


LDR $Ffc 


3 4 30 


LLC 


1 -440 


pr* n 3 


1450 


*-TH IFfc 


L4fi0 


LPR 4F"*" 


1 J ''.I 


RDC M0 


! J r"- 1 


STR 4FC 


L4 ?0 




1 St* J 


CUP" "3543 


L^LO 


bl* MljHLrn.: 


n20 


[""fl fFC 


LS^O 


CJV 1 991 


: '.an 




LSSO 


(fT$ 


l5£Q ' 




t&70 1 




LS86 CHRKHO^'E 


JSP PRPFHhrt 1 ' 


J5?0 


LDR 4 E* 


3 600 


STR (FB 


,: - ! 0 


Lljrk (35 


1626 




] t30 




] 64 A 


STR 4FTj 


1 550 


L_ LF1 W * L^! 


1 560 




1 670 




1 £-50 


WHO It 2^4 


J t-w 


■^TB 
3 1 n 


1 700 


L DR (0 L 


1 710 


HIIJl tr*5 1 


1720 


'^TR 40 L 


1 


LDV t0 


i ~7An flr.DTii ^ 
\fmm HunlfM 


Ll'H '. Sh 1 ¥ 


irso 


. J-CT- ■ V 

a ' n I »r if i - * 


L. SO 


CLC 


1770 


LDR (FE 


L7FJ0 


RDC 41 


17?0 


"ilfl (PS 


L300 


LDP (FC 


lRLO 


RDC 40 




STft (FC 


L830 


CLC 


: 


LDR (FD 


L 650 


RDC 41 ] 


I 


bin #r 9 


1 R7IS 


■ r^ji xc c 

1.1IM *l-t 


1 680 


An* iA 


1 990 


STft (PC 


] 300 


LDR f FXi 


j ? 






L DR tFE 


1 7" ^ ^ 




1944 


S>€ R3R[M3 


1950 


LDR 40 L 


I960 


llr't) H-04 


1970 


STR 401 




.DR 563S4 


1990 


OfR H 




STR 56334 


£010 


PT£ 


2020 i 








2040 PRPRHFrEP 


;sp chkcom 


2J56 


JSP FPHNUM 


2060 


/SP OE'RDP 




RTS 


PERDV, 





1 1 HD 



iDESTCHRTJOH 



• Listing 1 — source code of routines. Only for tiiose who 
have an assembler program 



1 DRTR76. L5. [92.76.39, 76. 9*, 192, 75. 211 , 192. 7*.2B, 193.32,212. 223. 32- 3 50 

2 0RTR193, 163, 20, 72. 165 . £| , 72 ,32. 110, 193. 166,20, 164, 21 , 18»l, 333. 2L , 104. 1 j J 

3 DRTR20, L73. 232. 3,240. 4. 169,54,1.33,1. 169.20, 32,95 -225, 169. ^3- 133. 1.9«,32 

4 DfiTRLLC E- .-* 131. 365,21,1M. 2*2.140.0.365, 3 141 , 231.3. 43, i:49, 120 
3 DRTRL33, 1 , l?7,2?Sl , |41 ,230, 3, 173,231, 3, 133, 1,33,96,32, 1 10, 193, 165,20. 133 

t DRTR25L.365 23 333 ili • it • 3 3Q, li5, 20 • 14 J . 222.3, 163. 23 , 111 , 223 . 3. U • L 10 
? DfiTflt93. 365,26, 333,253,165.21 1 S3. i54. 173,223, 3,240, 3. 169,154.141.229.3 
Q JfiTR7fi .147,3 92, 169 , 246, 14 1 , 229 . 3 . 1 « . 1 . 14 1 , 231 , 3, 45 . 229, 3, IjS. L33, L , 360 
3 JflTfla. 177, 291, 145, 253, 165. 251. 24. 103. 1 . 133,291 , 165, 252, 103 . 0. 123 ,252, 165 
S 6 DR1R233 , J4 , 105, 1 , 1 2 i ■ 253, 165. 254. 103.0. 133.294, 1 63, 251 . 203 . 222 , 3 , 208, 219 

1 1 DATffl63, 23«j 205^ 223, 3, 200, 212. L?3,231 ■ 5' 133, 1 ,88,96, 32 ■ 1 10, 19 1 ,165, 20, 1 33 

12 DATA2S1, 163,21. 133.293,32, 110. !•*« 165.20. 141,222,3, 165, 21 , 1*1^223. J. 32 

13 LRTfl 110. 193 ■ 16? • 20 ■ 1 33 • 253 . l€0,0. 165,253, 143 .29.;. 165. 253 ,24, 1«. 1.133,251 
1* :h'P:'T.:32. 133.252. K5.251, 20s, 222, 3, 2e#. 232. 165,252. 20?. 2*3.^. £0B 
!3 DATP2i5.«. 32, 110, 193, 165,20, 133, J5l . 165.21. 1 33- 252 , 169. 0. L33. 233, L69. 2J6 
36 DRTP133.254. L 73 I*. 220,41 . 254 . 141 . 14.220- 163. 1 . 4L . 251, 133. I . ;60. 0. L77, 25J 

17 JJRTR145.25l.24. L 65 • £31 ■ 103 .1,133,251. 165- 2^^ • I 03 . 0 , 132 . 232 , 24 ■ Eb3.253. L05 

18 DRTAl , 1 33. 233. L65- 254. 105.0. 133. 234 L£5. 253. 206 .222. 16V 254,201 ,216,206 
39 DPTR216. 165- L . 9. 4. 133. 1 ■ 173. 14. 220. 3. I , l*i . 14,220,96, 32, 293. 174,32, 138 
26 rjflTR173.32.247.1B3.96 

100 F-#H«49I32 TO 49527 

110 RERD K TpTvK PQk£[ . * ME.VT 

120 [f T C> 496^6 'HEM P»r.NT'£»0P 3H I1 ' ,T '*" 

\-:* MM 

14? lE'irjPv nflllROErlEMT P0U T JHE5 Fr* thc Vj-MODOPE 64 

150 REM R E UEBB L3R4 



• Listing 2 
BASIC 



the same program which you can type in using 
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Software reviews 




Smile, then 
get serious 



Fire Ant £7-95 

Mogul, PO Box 4BT, 35-37 
Wardour St London Wl A 4BT 
I'm a fast reader, but I was only 
halfway through the crammed- 
to-bursting instruction screen 
when it moved on. There's 
another chance when the 
demo has finished but a little 
longer reading time and better 
spacing would be nice. 

The program, happily, is 
much better than its original 
impression. As the sole surviv- 
ing soldier ant, you must res- 
cue your Queen, held hostage 
on Screen 8 by Scorpions, 
Success brings missions to 
further Scorpion colonies. At 
first glance, it might seem a 
Pacman variation — the 
screens are visible mazes with 
objects scattered round, pat- 
rolling Scorpions lay eggs, and 
randomly change to purple, 
double* speed frenzy. 

Closer inspection reveals 
yellow gates and force-fields 



blocking your way and further 
hazards become apparent dur- 
ing play. Lightning reflexes 
help but you must collect the 
right objects in the right order, 
placing them in the right 
places to unblock tunnels and 
circumvent traps. Objects will 
Kill you if they are taken out of 
order. And death is not a pretty 
sight, happening many times 
before you discover the cor- 
rect method for each screen- 
escape and even then, 
Scorpion stings may get you 

This requires patience, mul- 
tiple eyes, low cunning and a 
fast joystick If s very addictive 
— dawn broke as I reached 
level 6. Will satisfy adventure 
and arcade fans More please! 
D.C, 



instructions 
pi ay ability 
graphics 
value for money 



40% 
90% 
90% 
85% 




Turtle Jump 6T 

£6.99 X ^ « 



Romik, 272 Argyll Ave, Slough 
Berks 

The screen setting is a map of 
islands in the Caribbean, with 
turtles swimming between 
them. Your objective is to get 
from one island to another and 
collect treasure points 
However, it's not quite as 
simple as that 

You can jump short dis- 
tances and travel on anything 
solid. This means you can 
travel from one island to 
another on the backs of the 
turtles, if you can keep your 
balance The only trouble is 
that if a crocodile appears all 
the turtles dive. There are a 
few logs you could usefully 
jump onto, and there are also 
some small volcanic islands 
that appear and later sink 
beneath the surface. So it is 
possible, with difficulty, to 
travel the islands 

Food grows on the islands 
and is used to top up your 
energy level There is an 
energy barometer displayed 
.on the screen to guide you 



when ifs time for a forage 

You must recover the 
treasure by jumping in while 
the chest lid is open and get- 
ting out again before it closes 
The longer you're in the more 
treasure you collect. Collected 
treasure must be taken back 
to your home base. 

A nice game whose theme is 
different from the run of the 
mill. I found it difficult to keep 
on the backs of the turtles and 
consequently tended to end 
up on one island far from the 
treasure but feeding myself 
silly. Needs joystick LC. 

instructions 70% 
payability 

graphics 70% 

value for money 70% 



Multisound 
Synthesizer 
£14.99 

Romik, 272 Argyll Ave, Slough 
Berks 

This Utility is designed to allow 
you to use the sound 
capabilities of the 64 without 
POKEmg. The range of control 
offered is enormous and this 
review can only hint at all the 
features available. 

The synthesizer consists of 
three screen displays. You set 
up the characteristics of the 
note you want using a control 
screen This allows you to 
adjust the attack, decay sus- 
tain, release etc The levels set 
for each parameter are 
indicated by a bar chart 
display, 

Switching to the keyboard 
screen displays a three octave 
keyboard with the notes 
suitably identified, eg Q j S 
note C, and 2 is C sharp. As 
the 64 has four rows of keys 
the set- up becomes similar to 
a two keyboard organ. As you 
play the note in use is 
indicated. You can move the 
entire keyboard up or down a 
few octaves as required. I 



found this presentation made 
it very easy to play, 

The third screen is for spe- 
cial effects, giving complete 
control over all the remaining 
sound features built into the 
64. There are just too many to 
itemise. You have control over 
3,1 the filtering effects, 
oscillator and envelope 
sweeping, ring modulation etc 
You can obviously create 
tunes, but you can also 
append tunes, store up to nine 
tunes in the 64 s memory, 
superimpose tunes over one 
of eight built-in drum routines, 
or create your ownt Lastly the 
tunes can be SAVEd to tape or 
disk. 

This program is great for two 
types of user — the one 
fingered organists and the 
experimenter ic is an easy 
way of trying out different set- 
tings so you know what you 
want to code into your own 
programs, LC. 

instructions 70% 
ease of use 70% 
display g 0% 
value for money qq% 



Cash Controller 
disc £14,95 

Richard Shepherd Software,. 
23-25 Elmshott La, Cip- 
penham, Berks 

A potentially useful package 
for those who tike to Keep 
track of their expenditure. The 
routines are nicely written and 
crash- proof. 

The package starts by pre- 
senting a Main Menu. First- 
time users would then select 
from this the Budget Menu 
and set up headings. You are 
allowed up to 1 6, e.g, car, heat- 
ing phone etc There is an 
option to change these if you 
have second thoughts. You 
can then allocate a budget to 
each. Finally you can transfer 
to the Bank Account Menu 
and set up an opening 
balance, To cut out 
unnecessary repetition, you 
can even set up standing 

orders. .. 

You would subsequently 
update via the Bank Account 
Menu. Entering transactions «s 
very simple and prompts are 
clear. First you enter the date, 
then a short (up to 1 0 charac- 
ters) description, Next you 



enter the heading to be 
debited (or credited) and the 
amount That's all there is to it 
The computer does the 
appropriate calculations and 
updating as necessary. You 
can then call up a number of 
reports, to the screen or 
printer. 

You can print out your 
budget headings, just for 
reference. More to the point 
you can print out details of 
your budgets and variances 
(the difference between what 
you allowed and what you 
spent). You can also print a 
statement listing all transac- 
tions between two specified 
dates 

I found the package 
foolproof. My only niggle is 
that there is no quit option, 
which means turning the com- 
puter off at the end. L.C. 



instructions 
ease of use 
display 

value for money 



90% 
80% 
70 a * 
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PROGRAM 







VIC 20 






J« L5.5?. 1*7.31,15-3 

28 Df>T».e.«-iaS. 13, 129,1 92.96 

» MTfi3.i, i.a.^.o. 1,7 

48 DflTFl4e.24 ■ L64-252, 124, 188,28, 128 

58 DfiTfte.o.a. 1.1,1,3.,$ 
a BftTfle. 35. 24*, 239,334, 249, 249, 192 

78 DflTfl L 2 ■ 24 . 29, 63 . 62 , S3 , 48, 1 
34 DftTAlSJ. 129. 126,9,8,8, 139,224 
90 OfiTAl 3,7,7, 136,232,2*4, 124 
100 DP'RIiS L?2. 224.224, ]2«. 1*7.127.62 
110 WTR63. 238.255,255,255,555. 187- 17 

i;e iHTRe.8,0,e.Q.e,e,« 

138 DflTfle. 3. 15.29,31,59.68,31 

140 DftTftfl. 192.248, 184, 249,226, 68, 248 

158 DflTfU6. 36.63- L 36, 126,66, 34,34 

|<8 PfiTfif; -34. 54 . ]?, 17. 34,69,68,999 

]?8 F-7l« 

138 F£flW ] Ffl=«wrHEHjCTQ296 

198 PiMF .fl F=F*L G0TG199 

1*3 REM fCLR] 

208 Ft>E3ee73. 1*3 : « fHT "rj" P»E 36669, 255 

210 FCPT-7424T07432 PWET,8'NEXT 

215 PEN [ C LP ] t kUT ] t CJf$R DOWH3C6CPSR REGHT JECRSR D0MH3E7CR5R LEFTlti*** I>C»«1 

228 FF<]IIT"n«t»M*iiiruiteT r>f£f fiUHII^ 'JillllllF . jCJPEHEKE" 5C=fl 

2*5 PEMECF6P D0Hh][BL> KSV5 DHK - I^SR P EOH r ] 5 i' LPt-P P0HNK6 CRSF LEFT] 

21* REHCCMS I :i'H- : 'p PtfiH-lIUMTbcWS OH] 

248 PRIMT"4M*]T ftHV K'E V TO 5WT" 
258 PCKE198 0 Ufi]Tl?0,l 

255 PEnECLP HELh JCCR&P J0HH1C20 CRSP RIGHT ][Z0 CRSP. ft C &H T J 

2m PRJMT"WJ mjjjjjjjjjjjjjjjjj iPi»»tiiinniii*»[iiii:. 

265 REMICR9P UP 3 EWfT ] [ CRSP R 1 6HT ] f SLK II MMT 1 1 BLKlCSPl RC28CRSR RIGHT J(3BCR9» R10H 
T 270 PR 1 NT 1 "l,r N *, WJJ I JJJJJJJ Wf JJJJJ H *> HW MWHH Ml i I HI»MH*iMHH»l 

275 PEPtECR'Sfi UP] IWHT3EILK] [SIGHT ][WHT 1 tlLKJ ICSR PGHT ] C SXCXHft RtGHTlC28C*5PV RICH 



268 PR CH T "TJ J J J J J J J ««t*T J J J J J J 1 » ■» ' ' 1 H 



HJ.lt 



285 REMtrF^R I IF HUHTMSLK3CRECHTKWHTHBLKKCSR RGHTH20CRSR P I GHT K iOCRSRP [ GHT 

298 F*llff , '^*l*lJJj;JJJiJ*^JJJJJJJ»*»M""»»»*"»*»«*»>i"- r, ' , »*»** ,,, *" ,BpMW 

235 REMCCRSP UP 3 1 MMT ] [ H.K. 3 [R [ WT 1 [ MHT i [ ELK ] [ CSR ROHTJC 28CRSR RIGHT] [28CR_5gRjPHT 

300 FP [ HT " 1 J J 1 1 * PU J J J JJ J J J J J * iH." I »»••»»!■." HMIIifMliMHM N 

^ MXCRSi UF][UHT][ELKJ((?l(iHT3[UHT3[BLK3[CSR ROftl K28CPSR R ] OHT 3 [ 28CfiSRRICHT 

3 L8 fr [nt 'TJJJ'JJ J J J J J*«J j j J* i ] .1 1 iiMMHimiiimHiL »r~ 1 



21= PEMECF i-F LIFMMHT]! 
320 Fft|NT"U:j."*lll."J 



ELK ] CP I GHT ] [ UHT ] [ BLh ] [ C< 



JCHT3C2BCRS* RIGHT )[*8eRSRRlGHT 

ILI MM 



230 FOPT-^L^TOSLte POKET. IB'MLKT F0RT-33883T 02*985 POKET 0 MEKT 

340 llfl-77 32 LU-Q PU-I LL«2 RL"3 2-0 

"50 POKtm LV POi::£i«4l,RU P0KEHIW2..LL P0«EMfl*23,RL 

;»0 POt E • I FJi-SIHEN I F I KT ( PHD 1 1 ) *4 ? O L TMEHO0T04B8 

370 B-SNT^PHD'. I .'*478j „ 

390 ]FPCE> ■ :V24+E>«iei>^Efc(7725*i>-18O<!PEEKi:7734*B>-llThiEN0OT04W 

390 P*r7724*E.e P*:E?733+B.9 Z-Z*1 
-UV K-PEEK<197.- 

418 L-JNTi RHBtl )*2> [FL- I TKHCOT0838 

■ ■titi76 0 ]FrtR-M(»*^L^O3«T«-l^«TKiEMGOTO370 
-t48 [FFEE^M0-2:'»U TveM30T-dS98 
45i! [FFEEt ■ (10*44 :xll,TH€l*30T09ie 

-60 fOiEHC 12 P0K-EH0t| . 13 POMS9t«2*U PCKEN&+23, 1 5 

465 PEH[HDf«3[RV'S. 0H1C0RH] 

■+-C fpint 4tKC0RE-^BC 

488 IFK*33TH£NO0T0338 

4^8 [F*:«i6THEHC:OT0590 

500 [Fk«]£T^CMCJjT0658 

510 ]FK-36T r HEH0OT0740 

528 60TO33* 

538 tFPEEK(Mfi-l>-.ieTHEH0OT0338 
540 LU-8 RVM -LL"3:RL-3 
558 POKETIFi+L.32 F0KEPlfl*23,32 
560 r^*MR- 1 

-.78 t F*EEK HA- 1 > -5WPEEK (lifl*Jl >-9THENOOSUB538 

588 00TQ338 

538 ]FPEEH:(MP*2,« LOTHCNOOT&358 




6L0 P0(f£Mfl,32:pOiteWHa2 J 32 
620 

638 1FPEEK Nft*i 
640 &0TD350 
658 tFPEE*:X«fl- 
nhO ■•■- T 0i5t 
670 SC-LZB -G«* 
6S0 ^(KEMR+22- 
6.58 ]FPEEh ' W-44 



60PPEEK tm* 24 1 ^TP*HGKUB93e 
■ 1 ltKHG0T0678 



pi :>i EtW+2 3 1 32 G"0* ] 

■40RPEEK i Mft-45 1 -0THEH:=2- ] 9C * 1 0 
780 l*=Mfl-22 POKEMfl LU PQKEMft4J.RU P0KEW*22 • LL POKENft+23 ■ RL PC*:E3b87S. 15 
710 FQ*E 76- S-0 -:-.O-jO*40 

710 ]F0-3TKHP0K£j6a76,0 POt EHfi*44 , U CCiTCr350 
738 CCT06S8 

740 IFP£EK(Mfl*44>-llTHEWjOT07» 

758 O0T0358 
;>u itJ=286 :-0 

778 PCBtEMft.32 PO+ EMfHl , 32 C=G*1 

738 [FP£E:*:':rifl444 -OOHPEEh ..IH**43 )x?THEHSC«SC*18 Z<-\ 

Irtlrtia POKfiHA.U' P»EMP,*1.PU POcenfl*J2-U.-P0KEHH*23.IH PC*.E3fee73.S3 
s« P0KE36.07S.5O 50=$*-48 

51 0 [ P6-3TH04»(>£36376 • 8 • PO EHPl-32 ,11 GOTOSW 

028 0OT077e 

338 IFPEEt ,HO*2 >032 T*MCOT10413e 
i40 P»ENO,?2 F»EM0t22'32 HO-MO+1 
358 GCT04 38 

868 IFPEEKi Ha-l 32THENOOT0438 

S70 POKEMO-^l ,32 PCfErtQi+23,32 *C-Hf»-1 
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Page 14 YOUR COMMODORE, free with Personal 



Audiogenic Vic-20 Games... 




...never turn your back on them. 



Spiders of Mars, Outworld and Cloudburst - three classic cartridge 
games - now available on cassette? Bonzo and Kaktus, both bestsellers, 
are now joined by the latest crazy mazey game - Shifty! From all major 
software shops everywhere, 

These incredible games cassettes all require 8K minimum RAM 
expansion. All prices include V.AT, and P. & P. 
WRITE OR PHONE FOR FREE COLOUR CATALOGUES. 

LTD 

Audiogenic, PQ Box 38, Reading, Berks, England, Tel; (0734) 586334 
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SUFERSOFT F Winchester House, Canning Road, Wealdstone, Harrow, Middlesex, HA3 75 J Telephone: 01-861 T 166 



